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(54) LINK OPERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a link operating M 
device provided with a link mechanism having high 
rigidity and large portable weight with a compact 
constitution. 

SOLUTION: This device has three pairs of link 
mechanisms 1 to 3 for rotatably connecting end part link 
members 1a to 3a and 1c to 3c to link hubs 4 and 5 
provided on each of an input member 6 and an output 
member 7 and for rotatably connecting the end part link 
members la to 3a and 1c to 3c of each of an input side 
and an output side to center link members lb to 3b. The 
input side and the output side are made geometrically 
the same in cross section at a center part of each link 
mechanisms 1 to 3. Resting mechanisms 1 1 for resting 

the output member 7 at an arbitrary position are provided in rotation parts in the rotation pairs 
of two pairs of link mechanisms 1 to 3 of the rotation pairs of each link mechanism 1 to 3 
connected to the input member 6. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

An edge link member is connected pivotable to the link hub established in each of an input member and 
an output member. It has 3 or more sets of link mechanisms which connected each edge link member of 
an input side and an output side pivotable to the central link member. An input side and an output side 
are geometrically made the same about the cross section in the center section of each link mechanism. 
The link starting device characterized by establishing the quiescence device for making an output 
member stand it still in the revolution section of the revolute pair of one or more each class in the 
location of arbitration about 2 or more sets of link mechanisms among the revolute pairs of each link 
mechanism connected with said input member. 
[Claim 2] 

Said quiescence device is a link starting device according to claim 1 characterized by providing the 
structure to which the running torque in the revolution section of a revolute pair is made to increase. 
[Claim 3] 

The link starting device according to claim 2 characterized by having made the revolution section of said 
revolute pair into bearing structure, and making the bearing clearance between the bearing structure into 
negative clearance. 
[Claim 4] 

Said quiescence device is a link starting device according to claim 1 characterized by preparing a ratchet 
mechanism in the revolution section of a revolute pair. 
[Claim 5] 

Said quiescence device is a link starting device according to claim 1 characterized by forming the 
actuator which carries out position control of the angle of rotation at arbitration in the revolution section 
of a revolute pair. 
[Claim 6] 

Said quiescence device is a link starting device according to claim 2 to 5 characterized by preparing in 
the revolution section of two or more revolute pairs on either link hub of an input member and an output 
member. 
[Claim 7] 

The link starting device according to claim 1 to 6 characterized by allotting the path which circulates a 
controlled medium between an input member and an output member to the inside space ****(ed) by said 
each link mechanism. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the link starting device used for link mechanisms which do the activity of 
complicated processing in three-dimensions space, management of an article, etc. on a high speed and a 
precision, such as a parallel link mechanism and a robot joint. 

[0002] 

[Description of the Prior Art] 

For example, there is a work device possessing the parallel link mechanism which does the activity of 
complicated processing in three-dimensions space, management of an article, etc. on a high speed and a 
precision (JP,2000-94245,A). 
[0003] 

This work device possesses the parallel link mechanism to which the location and position of a traveling 
plate over a base plate are changed by making two or more links which connect between a base plate 
and traveling plates cooperate, and making them expand and contract. By attaching a tool in the 
traveling plate of this parallel link mechanism, and arranging the table holding a work piece pivotable, 
as the location and position of a tool over the work piece on a table can be changed freely, complicated 
processing in the three-dimensions space by the tool and management of an article are made possible. 
[0004] 

In said parallel link mechanism, when doing the activity of complicated processing in three-dimensions 
space - can mitigate the mass for moving part and the locational error of each link is equalized by the 
point - management of an article, etc. on a high speed and a precision, the big description is provided. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, in the parallel link mechanism mentioned above, since the actuation angle of each link was 
small, when it was going to set up the actuation range of a traveling plate greatly, and link length 
became long, there was a problem of the dimension of the whole device having become large and 
inviting enlargement of equipment. Moreover, the rigidity of the whole device was low and there were 
also the weight of the tool carried in a traveling plate, i.e., the load capacity in a traveling plate, and a 
problem that it was restricted to a small thing. 
[0006] 

Then, it is a compact configuration, and the place which this invention was proposed in view of said 
trouble, and is made into the object has high rigidity, and, moreover, load capacity is to offer the link 
starting device possessing a large link mechanism. 
[0007] 

[Means for Solving the Problem] 

As technical means for attaining said object, this invention An edge link member is connected pivotable 
to the link hub established in each of an input member and an output member. It has 3 or more sets of 
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link mechanisms which connected each edge link member of an input side and an output side pivotable 
to the central link member. An input side and an output side are geometrically made the same about the 
cross section in the center section of each link mechanism. It is characterized by establishing the 
quiescence device for making an output member stand it still in the revolution section of the revolute 
pair of one or more each class in the location of arbitration about 2 or more sets of link mechanisms 
among the revolute pairs of each link mechanism connected with said input member. 
[0008] 

In this invention, positioning of an output member becomes easy by having established the quiescence 
device for making an ou^ut member stand it still in the location of arbitration in the revolution section 
of the revolute pair of 2 or more sets of link mechanisms among the revolute pairs of each link 
mechanism connected with the link hub of an input member. The revolute pair of a link mechanism 
which establishes a quiescence device was made into 2 or more sets because it was required to decide 
the location of the output member to an input member. 
[0009] 

The input member and the output member are connected by 3 or more sets of link mechanisms, and each 
link mechanism has the same configuration geometrically. The link mechanism was made into 3 or more 
sets for between an input member and an output member considering as the device of a revolution two 
degree freedom. Here, when "an input side and an output side are geometrically made the same about 
the cross section in the center section of the link mechanism" is divided to an input side and an output 
side in the plane of symmetry of a central link member, it means that the geometry of an input side and 
an output side is the same. Each link mechanism constitutes the Section 3 chain which consists of four 
revolute pairs. Each edge link member of an input side and an output side is spherical-surface link 
structure, and the spherical-surface link core in 3 or more sets of link mechanisms is in agreement, and is 
the same. [ of the distance from the core ] The revolute pair shaft used as the connection section of an 
edge link member and a central link member may have a certain crossed axes angle, and may be parallel. 
However, the configuration of the central link member in 3 or more sets of link mechanisms is 
geometrically the same. 
[0010] 

When the structure to which the running torque in the revolution section of a revolute pair is made to 
increase is desirable, for example, makes the revolution section of said revolute pair bearing structure 
and makes negative clearance the bearing clearance between the bearing structure as a quiescence device 
of this invention, the structure to which the running torque mentioned above is made to increase is 
realizable. Moreover, as other quiescence devices, the structure which prepared the ratchet mechanism 
in the revolution section of a revolute pair, and the structure which formed the actuator which carries out 
position control of the angle of rotation at arbitration in the revolution section of a revolute pair are 
possible. The structure prepared in the revolution section of two or more revolute pairs on either link 
hub of an input member and an output member is possible for a quiescence device. 
[0011] 

In addition, it is desirable at the structure which allotted the path which circulates a controlled medium 
between an input member and an output member to the inside space ****(ed) by said each link 
mechanism, then the point that leading about of piping and wiring becomes easy. 
[0012] 

[Embodiment of the Invention] 

The operation gestalt of the link starting device concerning this invention is explained in full detail 

below. 

[0013] 

The operation gestalt shown in drawing 1 possesses 3 sets of link mechanisms 1 -3 used for link 
mecheinisms which do the activity of complicated processing in three-dimensions space, management of 
an article, etc. on a high speed and a precision, such as a parallel link mechanism and a robot joint. 
[0014] 

The input member 6 and the output member 7 are connected by 3 sets of link mechanisms 1-3 (the first 
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thru/or the third link mechanism), and each link mechanism 1 -3 makes the same configuration 
geometrically. The input-side part of the equipment with which this starting device is incorporated, for 
example, a fixed part, is equipped with the input member 6, and the output member 7 is attached in the 
output side member of the equipment with which a starting device is incorporated, for example, moving 
part. In this operation gestalt, the output member 7 illustrates the configuration which makes the shape 
of a shaft in the configuration in which the input member 6 makes discoid. 
[0015] 

Each link mechanisms 1-3 consist of edge link members la-3a of an input side, central link members Ib- 
3b, and edge link members lc-3c of an output side, and make the Section 3 kinematic link device which 
consists of four revolute pairs. The edge link members la-3a connected with each of the input member 6 
and the output member 7, and lc-3c are spherical-surface link structures, and the spherical-surface link 
core in 3 sets of link mechanisms 1-3 is in agreement, and is the same. [ of the distance from the core ] 
The revolute pair shaft used as the connection section of the edge link members la-3a, and the lc-3c and 
the central link members lb-3b may have a certain crossed axes angle, and may be parallel. However, 
the configuration of the central link members lb-3b in 3 sets of link mechanisms 1-3 is geometrically 
the same. 
[0016] 

Two link hubs 4 and 5 established in each of the input member 6 and the output member 7 as the link 
mechanisms 1-3 of a lot were shown in drawing 2 and drawing 3 , Two edge link members la-3a, and 
lc-3c which were made to connect with each of both the links hubs 4 and 5 pivotable, The both-ends 
link members la-3a and one central link members lb-3b which connect lc-3c mutually are provided by 
connecting with the both-ends link members la-3a and each of lc-3c pivotable. The link hub 4 of an 
input side, the link hub 5 of the edge link members la-3a and an output side, and physical relationship of 
the edge link members lc-3c are considered as the location configuration which serves as the symmetry 
of revolution mutually to the center line A of the central link members lb-3b in order to take a big 
actuation angle. 
[0017] 

The link hubs 4 and 5 are equipped with three leg shafts 8 and 9 which protruded radially. The angle 
which leg shafts 8 and 9, the input member 6, or the output member 7 makes is made into 90 degrees 
from the location configuration of the link mechanisms 1-3 used as the symmetry of revolution. 
Although the circumferencial direction locations of leg shafts 8 and 9 may not be regular intervals, they 
need to make the link hubs 4 and 5 of an input side and an output side the physical relationship of the 
same circumferencial direction. These link hubs 4 and 5 are shared by 3 sets of link mechanisms 1-3, 
and the edge link members la-3a, and lc-3c are connected with each leg shafts 8 and 9. 
[0018] 

The edge link members la-3a, and lc-3c were equipped with the communicating pore which makes the 
leg shafts 8 and 9 of the link hubs 4 and 5 connect the shape of L character with nothing and one side 
pivotable, and are equipped with the communicating pore with which the leg shaft 1 0 which the central 
link members lb-3b mention later the other sides is made to connect pivotable. The angle which the 
communicating pore by the side of the link hub 4 and 5 and the communicating pore by the side of 
central link member lb - 3b make is made into 90 degrees from the location configuration of the link 
mechanisms 1-3 used as the symmetry of revolution. 
[0019] 

The central link members lb-3b are equipped with the leg shaft 10 which makes nothing and both sides 
connect the shape of L character at the edge link members la-3a of an input side and an output side, and 
the communicating pore of lc-3c, respectively. Let the angle which the leg shaft 10 of an input side and 
an output side makes be the range of 40 degrees - 100 degrees as practical range. This is because the 
central link members lb-3b will become long to shaft orientations and mechanical interference to an 
actuation angle will become small, if the outer diameter of the central link members lb-3b becomes 
large too much and it becomes ICQ degrees or more at the time of 40 degrees or less. 
[0020] 
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In said link mechanisms 1-3, the leg shaft angle of the link hubs 4 and 5, die length and the edge Unk 
members la-3a, and the geometry of Ic-Bd are an input side and an output side, and are equal. Also 
about the central link members lb-3b, by the input side and the output side Moreover, when a 
configuration is equal, If the edge link members la-3a with which the central link members lb-3b and 
the leg shafts 8 and 9 of the link hubs 4 and 5 are connected to the plane of symmetry of the central link 
members lb-3b, and angular-position relation between lc-3c are made the same by the input side and 
the output side Similarly the link hub 4 of an input side, the link hub 5 of the edge link members la-3a 
and an output side, and the edge link members lc-3c move fi'om geometric symmetry, and the input 
member 6 and the output member 7 become the same angle of rotation, and will carry out a uniform 
revolution. The plane of symmetry of these central link members lb-3b when carrying out a uniform 
revolution is called uniform bisector. 
[0021] 

For this reason, by carrying out two or more arrangement of the link mechanisms 1-3 of the same 
geometrical configuration which shares the link hubs 4 and 5 of an input side and an output side on a 
periphery, the central link members lb-3b are limited to the motion only on a uniform bisector as a 
location which can be moved without conflict of two or more link mechanisms 1-3, and, thereby, as for 
the input member 6 and the output member 7, a uniform revolution is obtained very much in the 
actuation angle of arbitration. 
[0022] 

The revolution section la-3a of four revolute pairs in each link mechanisms 1-3, i.e., edge link members, 
and the two connection sections of lc-3c, and the leg shafts 8 and 9 of the link hubs 4 and 5, By making 
the two cormection sections with the leg shaft 10 of the edge link members la-3a, and the lc-3c and the 
central link members lb-3b into bearing structure, the frictional resistance in the connection section can 
be stopped, relief of rotational resistance can be aimed at, and while smooth power transfer is securable, 
endurance can be improved. As an example of this bearing structure, it is possible to also make a ball 
bearing, a double row angular contact ball bearing, a four point contact form ball bearing, anti -friction 
bearings other than these, and spherical bearing intervene. 
[0023] 

With this bearing structure, by giving precompression, a radial internal clearance and a thrust clearance 
can be lost, shakiness by the connection section can be suppressed, and while the revolution phase 
contrast between the input member 6 and the output member 7 is lost and being able to maintain 
uniform velocity nature, an oscillation and generating of an allophone can be controlled. Especially, the 
backlash produced between the input member 6 and the output member 7 can be lessened by making 
bearing clearance into negative clearance in said bearing structure. 
[0024] 

With the operation gestalt shown in drawing 1 , the quiescence device 1 1 for making the output member 
7 stand it still in the location of arbitration is formed in the revolution section which connects the link 
hub 4 of the input member 6, and the edge link members la and 2a about the revolution section of two 
revolute pairs, i.e., the first and the second link mechanism 1 and 2, among the revolute pairs connected 
with the input member 6, respectively. 
[0025] 

This quiescence device 1 1 possesses the ratchet structure which consists of a gear 12 and a stopper 13 as 
shown in drawing 4 (a) and (b). A gear 12 fixes in one to the leg shaft 8 of the link hub 4, and 
installation immobilization of the stopper 13 is carried out at the edge link members la and 2a, and it 
has the structure which the ball 15 was made to contact possible [ ** ON ] according to the elastic force 
of a spring 14 at a gear end face. At the time of movable of the output member 7, by having formed the 
quiescence device 1 1 of ratchet structure in the first and the second link mechanism 1 and 2, the output 
member 7 can be positioned to arbitration because a ball 15 engages with the gear 12 of the quiescence 
device 1 1 according to the elastic force of a spring 14. 
[0026] 

Drawing 5 is other operation gestalten of this invention, and shows the quiescence device 1 6 in which it 
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has different structure from the quiescence device 1 1 of drawing 4 (a) and (b). This quiescence device 
16 is also formed in the revolution section 'which connects the link hub 4 of the input member 6, and the 
edge link members la and 2a about the first and the second link mechanism 1 and 2. 
[0027] 

The quiescence device 1 6 of this operation gestalt possesses the structure where fitting of the peripheral 
face of the taper section 19 whose diameter ****s, make screw the disc-like stopper 18 in a shaft 17, and 
is reduced to the shaft orientations of that stopper 1 8 prepared in the leg shaft 8 of the link hub 4 was 
carried out to the inner skin of the annular stopper receptacle 20 attached by the edge link members 1 a 
and 2a. It is formed so that it can stand it still mutually that the peripheral face of the taper section 1 9 of 
this stopper 1 8 and the inner skin of the stopper receptacle 20 are also at predetermined frictional 
resistance. The output member 7 can be made to stand it still that it is also at the frictional resistance 
between the peripheral face of that taper section 19, and the inner skin of the stopper receptacle 20 by 
****ing a stopper 18, making it screw in a shaft 17, and thrusting by having established the quiescence 
device 16 of this bell-and-spigot structure in the location of arbitration at the time of movable of the 
output member 7. 
[0028] 

Drawing 6 is other operation gestalten of this invention, and the quiescence device 21 of this operation 
gestah possesses the structure which connected the revolution mold motor 22 which is an actuator to the 
revolution section which connects the link hub 4 of the input member 6, and the edge link members 1 a 
and 2a about the first and the second link mechanism 1 and 2. The revolution mold motor 22 is fixed to 
the motor base 23 installed in the input member 6, and the output shaft is fixed to the edge link members 
la and 2a. The output shaft of this revolution mold motor 22 is arranged in the direction which intersects 
perpendicularly to the hand of cut of the edge link members la and 2a. If a revolution of this revolution 
mold motor 22 is controlled with a motor control unit (not shown), the location of the output member 7 
can be positioned to arbitration. 
[0029] 

Drawing 7 is other operation gestalten of this invention, and the quiescence device 24 of this operation 
gestalt possesses the structure which prepared the pinion 25, the rack 26, and the direct-acting device 27 
which are an actuator in the revolution section which connects the link hub 4 of the input member 6, and 
the edge link members la and 2a about the first and the second link mechanism 1 and 2. The direct- 
acting device 27 is installed in the input member 6, and the pinion 25 which gears with the rack 26 
prepared at the head of the direct-acting device 27 is fixed to the edge link members la and 2a. The 
location of the output member 7 can be positioned to arbitration by a rack's 26 moving forward and 
backward according to this direct-acting device 27, and rotating the pinion 25 which gears on this rack 
26. 

[0030] 

With drawing 6 and the operation gestalt of drawing 7 , the movable range of the output member 7 can 
be set up greatly, without dragging wiring of an actuator, since the roll control actuator which becomes 
the input member 6 which is a quiescence side from the revolution mold motor 22, a pinion 25 and a 
rack 26, and the direct-acting device 27 can be arranged, if it is used fixing the input member 6. 
Moreover, since there is no roll control actuator in the output member 7 which is a movable side, 
moment of inertia becomes small and high-speed movable ** of it becomes possible. 
[0031] 

Drawing 8 shows the operation gestalt possessing the structure where the pneumatics type direct-acting 
actuator 28 was fixed at the head of the output member 7, in the operation gestalt shown in drawing 6 . 
With this operation gestalt, the compressed air (controlled medium) required for actuation of this 
actuator 28 is supplied by inserting the air hose 30 which is a path in the inside space 29 ****(ed) by 3 
sets of link mechanisms 1-3, and using the air hose 30 connected between the input member 6 and the 
output member 7. 
[0032] 

Thus, a deployment of a tooth space can be aimed at by using the inside space 29 ****(ed) by 3 sets of 
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link mechanisms 1-3. Moreover, interference with other components is also lost by arranging wiring 
required for the pneumatics device 'and elettric actuator which are installed in the output member 7 etc. 
to the inside space 29 of link mechanisms 1 -3, without becoming the movable failure of the output 
member 7. 
[0033] 

In addition, with this operation gestalt, although the actuator 28 of pneumatics was illustrated, even if it 
is an electric motor and a processing tool, wiring and piping can be similarly installed using the inside 
space 29 of link mechanisms 1-3. Moreover, since an air hose 30 is protected as shown in drawing 9 , it 
is also possible to form the protection member 3 1 . this protection member 31- near the core of the 
spherical-surface device of the I/O members 6 and 7 - a bellows configuration - carrying out - the 
include angle of the I/O members 6 and 7 ~ a variation rate is made to follow 
[0034] 

[Effect of the Invention] 

since it consists of 3 or more sets of link mechanisms according to this invention — the rigidity of the 
whole equipment ~ high — the load capacity of an output member — large — it can carry out - 
moreover, miniaturization of equipment - implementation - it is easy. From having prepared the 
quiescence device in the revolution section of the revolute pair of 2 or more sets of link mechanisms, an 
output member can be positioned to arbitration. This quiescence device has bearing structure as structure 
to which the running torque in the revolution section of a revolute pair is made to increase, its backlash 
decreases the bearing clearance between that bearing structure between negative clearance, then an input 
member and an output member, and the position control with a highly precise output member of it 
becomes possible. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the link starting device which established the quiescence 

device of ratchet structure with the operation gestalt of this invention. 

[Drawing 2] It is the front view showing the link mechanism of the lot of drawing 1 . 

Prawing 3] It is the top view showing the link mechanism of the lot of drawing 1 . 

[Drawing 4] The important section amplification front view in which (a) shows the quiescence device of 

tiie ratchet structure of drawing 1 and which includes a cross section in part, and (b) are the side 

elevations of (a). 

[Drawing 5] It is the important section amplification fi-ont view in which showing the other examples of 
a quiescence device with other operation gestalten of this invention and which includes a cross section in 
part. 

[Drawing 6] It is the perspective view showing the link starting device which established the quiescence 
device which consists of a revolution mold motor with other operation gestalten of this invention. 
[Drawing 7] It is the perspective view showing the link starting device which established the quiescence 
device which consists of a pinion, a rack, and a direct-acting actuator with other operation gestalten of 
this invention. 

[Drawing 8] It is the perspective view showmg the link starting device which installed the pneumatics 
type direct-acting actuator in the output member of drawing 6 with other operation gestalten of this 
invention. 

[Drawing 9] It is the fragmentary sectional view showing the link mechanism which prepared the 

protection member which protects the air hose of the direct-acting actuator of drawing 8 with other 

operation gestalten of this invention. 

[Description of Notations] 

1-3 Link mechanism 

la-3a, and lc-3c Edge link member 

lb-3b Central link member 

4 Five Link hub 

6 Input Member 

7 Output Member 
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1 1, 16, 21, and 24 Quiescence device 

22 Actuator (Revolution Mold Motor) 

25, 25, and 27 Actuator (a pinion, a rack, direct-acting device) 

29 Inside Space 

30 Path (Air Hose) 



[Translation done.] 



http ://www4 . ipdl.ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 



3/22/2007 



4 

JP 2004 ?276 A 2004. 1. 15 

• « 

•SI 

ms^iiSfffOP) (12)^ ^ 4$ £^ ii(A) (iD^tifiais&Ms^ 

4$H2004-9276 

(P2004-g276A) 

(43)£rffiB Tai6«1g15B (2004.1. 19 



(51) Int. CI. ^ 


F 1 








B25J 11/00 


B25 J 


11/00 


D 


3C007 


B23Q 1/44 


F 1 6H 


21/46 




3C048 


F16H 21/46 


B23Q 


1/04 




3 J 062 








^SB^ a3<^iO«S[ 7 0 L (± 11 S) 


(21) 


If JS2002-170223 5*2002-170223) 


4 \ ill 1 

(71) ajsA 


000102692 




(22) UIKB 


¥jacl4^6H 11 B (2002. 6. 11) 




N T N WS^tt 








i^mmtmmm^mwm i ra 3» 1 7^ 






(74) t\® A 


100064584 


















(74) RSA 


100093997 


















(74) R31 A 


100101616 










#s± as 








(74) ftS A 


100107423 


















(74) ttS A 


100120949 












m 






(74) fta A 


100121186 










#si± m« 


USDS 












(54) mmo^m 











(57) Cl»] 

tl<?)fflia"J>!78Ptt1o-~8ou lc~3ct1'*y> 
9 8P« 1 t ~ 3 I) C>3 U TialERF^CjiiK U ^Hffl© 'J 
>5*»»1~3t*U. *y>9ffl!flH~3«?)+*WC 

Jjit 2«iiiriiciu TA:^j<ffj^ai^«'JtaiMiPfi3ic(Bi- 

VU. S!iieA*a5«8Vilfir4l*.*'J>5»«1~3 

QEiifeaJc. /ii*Bn«7tffBt<?)fltig7»±rtt2fed;) 

@ 1 

' 6 
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[ 31 IF 3i ^ 9 E a ] 

[ IS )t Jin 

AAa5«^ai*ai«<5^ti^4ic6jitfe'j>5A7"cJ4u-7i5i«iK°f^gcjaaj'j>9fiP«t 
»8su, A:^^I|Jvai*«|J^^)^^^,T^l©^i8P'J>7aIttt'^'*'J>7fiPWlc>ilUTll*c°I«g 

[ n >t ;i 2 ] 

SilE»±««tt. il«£*it«<9[llEa3-?c9[51«S h 5 t JiiD 7 tt ? «3t t ^1 U fee ^ t !^ 10 

[ii^ji 8 ] 
c a js 4 ] 

c le 5 <^ S) SI s . 

[ H >t Jl 5 ] 

^ie»±*»«R« iBiiEJtffl<?)0*Ea!ic^<?)i5iicistffSicffliiijapt?7 7fax-'? 
tsitfec>:ti»«tvt?a«JSiiciEtj;©'j>5i^»iiii. 20 

[ 88 5K Jl 6 ] 

ffiiE»±i««tt. AAai«>;ai*ai«<?)iirft»-:)5<?)'>i>9A7'±<?)-®FffJ!».±<9iiic 
1. 

[ 88 « JS 7 3 

[ fE e» 9 » iB9 « Si^ ^ ] 
C 0 0 0 1 ] 

Cf6afl<?)S t 1 30 

IC S8 1 1 . 

[ 0 0 0 2 ] 

tZA7UJl.'>l>7«S«t^ffiUfei^«ilSZ^if)Z (!^ffl20 00-94 245) . 
C 0 0 0 3 ] 

CQffSlilltt, '^-X?-!/ - h Y h y'^ '>» y 7 7']/ ~ h >;<?)Stfll«6t?ffilSl<i) y 9 

T-7';i/±97-7c>5trzy-;K9ffl;iaif*6'?e#ti4c$Jt>>ti3j;7ic 

UT> y-Jl/CJ;3E»3 7i;S^W-?0^S5l«iDI^*&S.(9®';iQlUtRl«ElCUTi)3. 
C 0 0 0 4 3 

[ 0 0 0 5 ] 

[5gBBt^gf i* U J: 7 ^ t ? HE] 50 
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'KU y 77'U - <t>ff1bmm-iXf <S£UJ;?>:t3V. 'J>!7Si^g<5lcVCJ; 
V > ?= <«o7ilSoXS^bta*t2^li"?(yi8lt^<P):>fe. 

^y>7 7-u-Kicifint?si})8iie/j\riitoicsui!R^aj^i)?F»i8itaf)->fe. 

[ 0 0 0 6 ] 

[ 0 0 0 7 ] 10 

[iiffit H)^ t ? fed;)©^®] 

fluieatttJipJi't ?^d;)<9*t fl5 L T, ^fgeflti. a tt w ti y m q ti ii 

Tti<?)iSBP';>7aj«t + *';>9W«ic*?UTiiic=i«Bic»eufe'j>5««tHiBiJ!<. 

±*u. §y>7««©l'5^8PicftitI«llIrffln:lUTA:^«'J>:ai:^«'JtJafir^flticl51- 

[ 0 0 0 8 ] 

2is56BS7tt. xtmtio) 'J y 9 A7 Y'&t&t fik.^ *j y 0 myto>m&nn<(>j > -&i!x 20 

[ 0 0 0 9 ] 

ayuTA;^J«y>:ai:^«yc^fBru^JiBcA*^I'Jval:^^ffJ<4)Si^5I^fl?)P«;z^(Dl--?ip)^c^ 30 
ti^<^tj. y 'pmmti, E o <?)iBiSE?ii«t^ ft ? ESsaiB t «EJi u T I) ? . A:tnB'j 

mm 'J y 9 ijs^ti-nij -z tf , tk,. ■^<^) + JlSi^^^<?)!ESteIBll^-fM. laajy^f 

fiSlClDl 3 . 

[0010] 

t^%^o)B ±mmY \j Tti . |Bi«c*^ffl(i)(al«E8579E«icf-;i'!7tJiiDtttlflJJIt^M$U 

<. •ey^,!*. ffiiieiBi«is>4ffl©ia«icapt Mi««iJS v: u , ^<?)«i)««Ji-?0iiii«t 3= * ttt 
?=*v:t3cv:c<fc'K auiiu^ii*ci-;i.7tJiiDritz«3S»f|iii-??2. tfe. v&q 40 

l&±«S«^U7». SI«C^«9lQl«cSllU7 7 X y t-4»«tiiit)£.#)£'^. @ 4^ ^ «l<i> IbI 
a3n:^ci)lH£iStftglCffllSiJ«Pt777faX-'?tffiit^«JtZ^°I«-?iM.II± 
«!«ltt. A*8P«vai^)fiP«©l)f4l»-;5<{)'J>9A7'±<?)-Sm»k±<?)lDl4iE>iHffl<j)ll 

[001 1 ] 

[00 1 2 ] 

[ % as 9 H £g 9 ^ £ ] 
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[0013] 
[0014] 

A*a5«6>:ffi^a3«7l3:. Em0'>l>7*»«1~3 ( » - 711 « E <?) 'J > 9 «S«I ) 7 » 

ptS7i*. A^flJtt 6 iff P3««t s tr#tt-f, ai:*a5tt7t^«ittt «rj^tttffjair ? . 10 

[0015] 

s 'J > 5«s« i~8tt. A*ffl'J9iia5'j>?ap«ioL~3oL. ^^fiPWi t~3 6 
>!7t««t«t. A*a5«e>:ai^fiP«7<9^iiYtiicii«sriifcjaa5'j>9a5«ia.~ 

3 0.. 1c~3ctt«II'J>7 «)t-? . Eli© > 7 1«« 1 ~ 3 c It I SII 'J > 9 t >t\ 

tt-au7Jy';, ■^<?)i=;i!;V»'i<5!§ltt(piU7if)?. Jifipy>7i5ttioL~8oL. 

iG~3c>:i'*'j>7aitti t~3fc>:<?)Siiaa5v«i(BiiE>itfflifitt. i^ij^stfttt 

8Ptt1 t ~ 3 t <?>Ptt(3cgS^5F!?«llC|B|-7i?) 3 . 

[0016] 20 

-iflt^'J^^tSttl ~3tt« 023TfJ;6fE13tcmtd;?CA:/3a3«6 >:iil;'38Ptt7<9^tl 

]iartt^s.--:><i)iiiaa3'j>78i5ttioL~3oL. ic~3ov> ii«a5';>7i5ttioL~3oL 

. 1c~3c<9-i:4LYftClllfe°FMlCjiter*LTl<aBpy>5BP«10L~8a.. 1c~3 

ctai)icajsti-TQ)«!=*'j>7fiPtti t~3 tt^ttti. A:^fiy<9'j>:7A7'4 

3?J:6fllS8li'J>79tf1 0L~30L>:ai^«)<9'J>7A7'5air<fcC*Jia8Py>5aPtt1 & ~3 
[0017] 

y>7A7'4. 5l3:.¥<i:5lfilc3SSftbfe = *®IH)M8. 9tffi;LTU2.liSiil!l8. 9^ 80 

A*a5«63tiittai*a5tt7«?)fttfttt> ii<£>4»v«i 'j>7«s«i ~3(?)ffl:i«E?» 

iil*ffilJ<9'>l>7A7'4. 5tt|BlOP3155fi)<?)ffl:iS«Vt3;^5»fi>)?. C<?)'J>7Ar 
4. 5 tt . Hili<?> > C7 1 ~ 3 r il . SMiiiil 8 . 9 CiUfiP 'J > 5 8Ptt 1 a.~ 3 

C3L. 1 G~ 3 ot^MHartL J . 
[0018] 

ii8py>9ai«10L~3oL. 1c~3cttL*tt;t45U,-ffllCU>9A7"4. SOffiiifi 
8. 9t0$c°rSEcaarttiaii4JLt«%, ffi!H2C"=f*'J>78Ptt1 fc~3 b 0)^^t 

f^'j^^fflJtti t~3 b mco^s^nco 9 1 nti . mitn^>^ i;>7^«i ~3<9ffl: 40 
i«St'» ^9o• >:uTii2. 
[00 1 9 ] 

y 7 mtf ] i~3i)ttL^«;t«u, (i5)acA^)«'j^ai:^ffi'j©ii!a8P'j>7a5ttia. 

~3oL. 1 c~3c<<)afflJLlca8rttlKi«i1 Ot^*iTft«JtTll?. A*flJ>;m* 

m<^>mm^ 0 QtitPktsis iiffl«ieHVU74o* ~i oo' (otcm^t 1 . cat*. 4 
0" j^x.T<!)vrtt. '^^'j y omn } b ~ s h (D^avx^ < 9 ') t r , 1 oo* i!t±c 

[00 20] 

BulE U > 1 ~ 8 Cifir I) T . 'J>9A7'4. 50iaUl!lft.BrififJ:&f«llliai'>»>98Pa 50 
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ioL~8oL. ic~3c<i)jffifir^fi&-r#«:i^AAi'JvaiA«iJ:f¥b<, f^nj/^w 
2jaa5'j>9a5«ia.~3oL. i c~3cVQftSiiigi«tA:^3«yvai^<Bij-?iBibict 

[ 0 0 2 1 ] 

c<9fed;). A:^«JViii:^«iJ<i)';>7A74. 5ttt#tiiDiugH5i^r#tt<?)i;>7«s«i lo 

S>:U7 + *iJ>C'8nttl t~3 tt^^iI-^*li±<?)Jf<9ll)?=Cll£fa, C^ilCJ;'; 
A*iJ«6^ill*8Pa7ttttS9rp«ftt^oTt¥iilBl*C#«H*L?. 
[ 0 0 2 2 ] 

=& y > 1 ~ 3 IC 3irit Z o 9 Iilc?j|«c9 IsilcSP . o * 'J . Jl fiH 'J > 5 §5 1 ol~ 3 

OL. lG~3cVU>7A7'4. 5<?)l»ll!l8. ?^<9--5<{)aaa5^,Jliia5U>5a5«1 
0L~3a.. 1 o~3oV't'*'J>9fiPttl t~3i)©ffiPift1 0^<?)-oCi)»SSfintiftS« 

. 7m »^«»:beiit5l«??= 7 VtticK:X'lit |fi)±-??= ? . c o IS Sflia <9 A V u 

Ttt, ajyj > ¥ a 7 Sim* . eg jfe » auK s « « . c<i>» is^Ji-oteij^ 20 

[0028] 

C^^WS^SliT^ttf-StW^tZCVlUd;';. y =y 7 )l Y 7. y 7. h- 9 < I, . 1 

[ 0 0 2 4 ] 

$K». o t V . »- 'i: 85 - <?) y > 1 . 2IC:>UT, A:^flJtte<9y>7A7'4Vl!ia 80 

ffU^^ffttlo.. 2a.^t«i!at^llScfil3IC. ai:^8l3«7t«S<9fll:l-?»jhrttZfe 

d^©»±««i 1 t^^iYasit?. 

[ 0 0 2 5 ] 

C©»±<««1 Itt. 04 (ol) (t) Caitd;7C=P71 2>:7t-yA1 3»ii«27 
fivhttatt^ftt?. =t*71 2tt. 'J>9A7'4<i)S9Hfi8lC-#«IICHlril, Zf- 
vAI 3tt. JSlfl5'>i>?Utt1a.. 2a.C5l';tititBSr4i. Brfti4<?)®e:tin:cfc'^7ti: 
-;i.i 5 t =^7Jiiiia ICHA ql«gc^«rt:fe«lltt * t ? . iH * ffl « 7 © rI » . » - V: 
55 -<?) y > 5»« 1 . 2 IC7 f X y f- «ii © » ±SI« 1 ItS^tfeUVlCJ^'K ^<4)l^± 
SS«1 1<?)=t'7 1 ZlCWJal 4©5$e*CJ;';7K-Jl.1 5i^l^^t?C>:7ill*fiP«7t 
ffglCffil5*(y)t2CVt^7?=3. 40 
[ 0 0 2 6 ] 

05tt*%ffi<4)t<i)mgp«-?> E4 (ol) (6) 0)^±mVli ] 1 V^«3«3tt*tl 

»±««i 6tmr. u©»±««i 6t. «- >j« - <9 y > 5«« 1 . 21C-5117. a 

^B5W6ci)';>9A7'4>:Bisa5'>i>9a5tt1 a.. 2a.'i:tajat3(l«c8mCB5itiift2. 
[ 0 0 2 7 ] 

c<?)^isff^®©»±<»«i 6tt. ';>5A7'40Bi«8icSit^ft^jabifii 7r:RStt; 

<i);:ihyA1 8ta^rii. -^OXf-yAI 8<i)lfi^(Rl CffiS r^r-AfiPl 9 9 9hMm 

t. JSB5';>7B3ttioL. ^(xc^^';^^^lt^^l^^stt:ci>x^■yA5lt^6<^)P3^Hllc ^ 

rttfe«)t t 4« r C^XhvAl 8<9T-Aai1 ?<?)J1'^li^XhyASit20<2> 
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3f «)i<4)»±*S« 1 6 t b5i>*,U >:c«f; ai^fli*? 7 0 XKvAl 8 t Ja b illl 

[ 0 0 2 8 ] 

0 6 tt*f!BH<9«J9SJg»«-?. U <9?llig»8l<i)»±«« 2 1 tt . SB - 85 " 9 'J > «l 

All, 2icoU7>A:^i5«6<5';>7A7'4viia8ni;>7a5ttioL.. 2oL>:tajati 

lHllc8l5C75faX-'5'-?i?)ZEl«ESt-'? 2 2t«JSU^<»itt^«t?. A^fiPtte 

Wlo.. 2oLCil^t?.U<9lDl*ESt-'?2 2<9ai^ifi»]afl5'J>?iJ«1a.. 2ol© 
|5|<£^l?lC>^U7l5^t7^|SllCBeSril7. C<i)0«Slf--5'2 2ci)|Bl4etf--$'ftUai 10 

[ 0 0 2 9] 

0 7 tt*fEBH<?)fl*0llIgJf?ll7. C <?)IIB6Jf?«<?)»±«« 2 4 tt . SS - V « - <?) 'J > 5 *S 
«1. 2lC-5tlT.A;^)fl5t}6©'J>5A74>:]IifiP'J>9fiPttla.. 2(x.'i:tiii^tl 
lateffllC. 7!7faX-'5'7^ICz:2r>25. y v 9 Z 6 ff J; &f llb4»« 2 7 t S it 
«lttA«t-^. A:^3fiPtt 6 Clill>*i« 2 7 tSaS U . ir9lfil^« 2 7 <?)^WIlcait 

^^fe7y92e^^S6t?cz?r>25tllaa^'J>?a5tnoL. 2oLicH£tz. 

Wtmm 2 7IC^'J 7y 7 2 6»f|(it$IC»ftU, C<!)7 y 7 2 6 Cii^t?Cz:2r> 2 5t 

iBi«rit3u>:n:J;9« iil:^aJ«7<9ttltffj8cffil5*<ftt?cv*fr7?=3. 20 

[ 0 0 3 0 ] 

0e3TrJ;C*E7<9?l]6g}^JS-?tt. A^a5tr6tBl£UT«fflt<l,l*. » ± fJf ?> ? A * 8P 
«6ClalS£Sf-'?22^, Cz?r>25. 7y7263VJ;6'l»)1!S«27t^HSII51«c 
i6iJ#75TaX-'?ti:l-??=2<97, 7 5 f i X - ^ 9 Ett t 31 3= r ? C ^ « < . lii ^ 

J.I. - 9 »^i)<i>-d-'s.^'e - X y I- » ii\t < JS,&^V)»^mY ^1 . 

[ 0 0 3 1 ] 

E8tt06C>f^tllBg}^iglC3VllT. ai^a5t}79ifeJaiC$a5''r7-<i)l»75faX- 
^' 2 8t^HSrtlfe«fit:ft«U^SI6f^1StyTvt. U <?) 1^ ff? M "? ft . H iHi <t) 'J > C7 » 
«1~3-?H ttl3Wifl'JS^2?cai»-?^3X7av-X80t}fjiU. A:*85«6>: 80 
ai:<38P«7^-?»«£ritfeX7JK-X30t?yffit?C>:iCJ:';. C<975faX-^'2 

[ 0 0 8 2 ] 

C<?).fc?ICEi!i<?)'J>5'««1~37H rtl.2n<|iJS^2 9t^yffltIC^ICJ:';. X 

^- X 9*5a}*jfflt^0ti I . ai*an«7 csfi^ft? sff«8§^^»7 9 f ax- 

Rll!i<?)ttSic« 2 c >: « < . tiSfiPS V <?)T» e ft < ^^ 2 . 

[ 0 0 3 3 ] 

say. U<?)5II6Jf^fi-?tt. SJE 9 7 5 f 1 X- 2 8 t flijm U , e»C-'5'^iDlI 

o T t |sl« C , 'J > 9 «9« 1 ~ 3 QWftyS^ 2 9 t ?yffl U -7E«l^ie§ t b51 t Z 40 
U>:Z^73=?. E9li:>TvtJ;>CX73v-X8 0t«aitIfe4;). ^*fflBPt^8 1t 

Sit?c"i:tRl«g7if)?. U(?)<*sii5tt3itt. Aiil:^fiP«6. l <j)mmm^<i> '¥ & 

[ 0 0 3 4 ] 

3. -fflJ!l±<9 y > 7»«<{)|5i9c>4ffl<?)laI»©IC»±»«t B5it^£.C V J; U , aS:^85«t 
SCffili^iA t Z C V iff-? ?= Z . C<j)ll±««tt. illE ?3 « <9 la *£ 8P ■? © HIe ^ ^l' 5 t 
Jiflir tt 3«llt>: U T«i««at t U . 0«««lft7<5«!l« t * t A 1 3= * V tiio: 50 
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. A*a5«^ iE^antffflluyf y 9 7'y i/ a »f'>« < « 'K ffi * » « <4) Si 31* R « ffi i »J 8Ptlf 

[02] EI1<?)-ffl<5'>l>7*»fllt/mtZillE-?$)2. 
C E 3 ] E 1 <{) - © y > 9 « « t /TV t f IB E 7 I . 

[04] (ol) 1*0 1 <i)=7fx y l-«Sitc9ll±fie«tmt-a'lllTEtS^i'lBPJCXZH0 

[05] *f!Bfl<i)fl6<?)SJs»is-?« »±««<5ift^Jtmr-fimBFii tst'sapffixziiE 

[06] :*5!eB<?)«!!<?)^lig»^«-f. Ulc S t - t> H « 1 » ± 1 15 it ^ 'J > 5 ?^ II) H 

1 ~ 8 y > ? 

1a.~8a.. 1c~3c MSH^Jyomtt 

4.5 *J y 9 AT" 

6 A^8H« 

7 miJSitt 

11. 16. 21. 24 if ±»« 

2 2 7 5 f a X- •? (lal«cS! € - ) 

2 5. 2 5. 2 7 7 5 f a X- ( f Z > , 7 y ? . 1S)««) 

2 ? n^s^ 

30 aK(x7 7rv-x) 
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